Abstract-Product data management system implementation is a complex systems engineering, and influenced by many factors that influence each other and function. In order to identify the critical success factors, through an extensive review of the literature, total of 21 factors for the successful PDM system implementation are collected, and uses DEMATEL approach to visualize the structure of complicated causal relationships between these CSFs and obtain the influence level of these factors. According to the results of proposed method, eight critical success factors are figured out, such as top management support, project management, intensive education and training, key user involvement, project scope and goals, implementation approach, change management and business process reengineering. All these factors can be achieved in a stepwise way for better promoting the effectiveness and efficiency of PDM implementation.
INTRODUCTION
The Product Data Management system is designed to manage and store information about product data and their entire life cycle, is a tool to assist in managing data during product research and development, and ensures that design, manufacturing data and information are tracked to support and maintain the product [1] . In recent years, tobacco industry enterprises have carried out a lot of work on the implementation and expansion of PDM system, which has played an important role in improving the design and development of cigarette products, quality control and evaluation, and improving the management level [2] [3] [4] . Product data management is not a general sense of application and innovation of information technology. It is a management revolution with a high level. The implementation of PDM system is a complex system engineering. The successful implementation of PDM system requires the integration of PDM technical knowledge, business knowledge and the specific environment of the enterprise. From the past experience of PDM implementation, the successful implementation of PDM system depends more on the method and process of implementation than on technical problems [5] . Therefore, in-depth study of the relationship between the implementation of the PDM system and various factors affecting the implementation and identification of key factors is of great practical significance for the implementation of the system construction of tobacco industry enterprises. The main idea of this paper is to use the Decision Making Trial and Evaluation Laboratory (DEMATEL) to attempt to systematically answer the interrelationships between the factors affecting the implementation of the PDM system and identify the key success factors.
II. RESEARCH METHODS

A. The Choice of Influencing Factors
Based on literature research methods, this article collates the relevant factors of IT projects. Yong Cen and Hong-lv Wang analyzed the key factors of management and technology in the implementation of PDM system in tobacco industry enterprises; [5] Christian and Lars have combed out 24 important factors that influence IT project construction through a lot of literature research [6] , Luo Rong and Yang Fangyan have analyzed various non-technical factors in the process of PDM implementation, and have established PDM stratified implementation model on this basis. This model can clearly express the relationship between various technical and nontechnical factors in the implementation of PDM [7] . Zhang Rong established the PDM layered implementation model, which can clearly express the links between various technical and non-technical factors in PDM implementation, and analyzes various non-technical factors in the implementation process of PDM [8] ; Ao Yan analyzed the problems existing in the implementation of PDM projects in China's enterprises, and summed up the key success factors of PDM project implementation [9] . According to the above research, 21 key factors were identified for the more cited factors, as shown in Table 1 . B. DEMATEL Methods DEMATEL method is a common method to study the relationship among various factors in a complex system. It can not only effectively analyze the degree of interaction between various factors in a complex system, but also determine the primary and secondary relationship between factors based on the direct influence matrix. [10] [11] [12] . This paper uses the DEMATEL method to study the interrelationships of factors in a complex system as follows:
Step 1: Get the initial direct influence matrix. A group of experts is organized, and each expert separately scores the degree of influence among the various factors in the system to generate the initial direct influence matrix
, which is a n n  non-negative matrix, Step 3: Calculate the general relationship matrix T . Calculate the general relation matrix by Equation (2) , where
Step 4 
III. RESULTS AND DISCUSSION
A. Calculations Based on the DEMATEL Method
The DEMATEL method is used to study the main calculation processes that affect the interrelationships between PDM system implementation factors and identify key factors.
First, the design of the questionnaire and the evaluation of the expert group. In order to obtain the mutual influence of 21 influencing factors, five informatization and business experts who participated in the PDM system implementation in the enterprise were invited to form a group of experts to select and
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evaluate (1-No effect, 2-Effect is small, 3-Effect is not significant, 4-Effect is greater, 5-Effect is large), and direct influence matrix is obtained.
Second, the standardization of the direct influence matrix is standardized to directly affect the matrix, as shown in Table 2   TABLE II.  NORMALIZED DIRECT INFLUENCE MATRIX   Factors  C1  C2  C3  C4  C5  C6  C7  C8  C9  C10  C11  C12  C13  C14  C15  C16  C17  C18  C19  C20 Third, the calculation of the DEMATEL method for the correlation between factors. Using Scilab5.5.1 to perform the matrix calculation of equation (2), the comprehensive impact influence matrix can be obtained, as shown in Table 3.   TABLE III. OVERALL RELATIONSHIP MATRIX   Factors  C1  C2  C3  C4  C5  C6  C7  C8  C9  C10  C11  C12  C13  C14  C15  C16  C17  C18  C19  C20 Fourthly, according to equations (3) and (4), the sum of matrix sums and matrix sums are calculated, respectively, and the degree of influence of the influencing factor, the degree of influenced, the degree of centrality, and the cause degree are obtained. As shown in Table 4 . According to the calculation results in Table 4 , the results of the PDM system implementation factors are shown in Figure  1 .
FIGURE I.
THE RESULTS OF THE PDM SYSTEM IMPLEMENTATION FACTORS
B. Identification of Key Factors 1) Interrelationships between Factors
It can be clearly seen from Table 4 and FIG. 1 that factors C1, C2, C4, C5, C6, C7, C8, C14, C17, C19, and C21 are the cause factors. The highest level of corporate support (C2) has the highest degree of influence, but the degree of influenced ranks 11th out of the 21 factors, indicating that high-level corporate support can strongly influence other factors, but it is difficult for itself to be affected by other factors., which shows a strong initiative. Similarly, continuous training and education for employees (C8) and project scope and goals (C17) are also among the more active factors. Factors C3, C9, C10, C11, C12, C13, C16, C18 and C20 are the result factors. Risk management (C18) and implementation method (C10) were ranked first and second in terms of degree of influence, and essentially exhibited strong passiveness. Business process reengineering (C3) and change management (C13) ranked in the 5th, 4th, 7th, and 5th places in terms of influence and influenced respectively, indicating that these two factors are also closely related to other factors.
2) Interrelationships between Factors
Cause factors have a great influence on the network performance of the entire system, so it is generally believed that these factors should be taken seriously. The impact of high-level corporate support (C2), project management (C1) and continuous employee training and education (C8) was 2.61944, 2.06804, and 2.04013, ranking first, second, and third respectively, and affecting the other 18 factors. The factors can therefore be confirmed as a key factor. The level of key user engagement (C5) and project scope and target (C17) ranked fourth and sixth in terms of impact degree, and had a higher degree of centrality, ranking sixth and tenth, respectively, in the system. The greater role played is obviously a key factor. The degree of influence of factor resource management (C4) is 1.75143. It ranks eighth in the influence of 21 factors, but ranks 13th in the degree of influence, indicating that it has an impact on other factors, but it is also easy. Affected by other factors, in addition, the centrality corresponding to this factor ranks the twelfth among all factors, and the role played in the system is not very large. Therefore, resource management (C4) may not be considered as a key factor. Similarly, C6, C7, C14, C15, C19, and C21 may all be considered not critical factors.
3) Analysis of Outcome Factors
Generally speaking, the outcome factors are easily influenced by other factors, which makes the result factors unsuitable as a key factor. However, it is still worth the necessary discussion of the outcome factors in order to identify their characteristics. The implementation method (C10), change management (C13), and business process reengineering (C3), although they are the result factors, rank second, third, and fifth respectively in the center, indicating that they play a larger role in the system. At the same time, the degree of influence and the degree of influenced of these three factors are also the ninth and the second, the fifth and the fourth, the seventh and the fifth of the 21 factors respectively, which obviously have important influence in the system. Therefore, C10, C13 and C3 are the key factors. Risk management C18) ranks first among all 21 factors, indicating that it is highly vulnerable to other factors and is clearly not a key factor. A scientific and rational BOM management framework (C9), an effective communication mechanism (C11), a corporate strategic fit (C12), a data quality (C16) and an appropriate solution (C20) have common characteristics, namely, their small impact and centrality. It is considered that C9, C11, C12, C16 and C20 are not key factors.
IV. CONCLUSION
In summary, this paper uses DEMATEL method to determine the importance of various factors affecting the implementation of the PDM system under uncertain circumstances, and analyzes the causal relationships between the various factors, and ultimately identifies the key success factors. The main conclusions of the study are: First, the 21 factors that affect the successful implementation of the PDM system are intertwined and together constitute a very complex system. Second, different factors have different degrees of influence, methods, and mechanisms. Third, out of 21 factors, high-level corporate support, project management, continuous employee training and education, key user engagement, project scope and goals, implementation methods, change management, and business process reengineering are among the 8 key success factors. Through the identification of key success factors, it can help business decision makers to formulate better implementation strategies to ensure the successful implementation of PDM systems under constraints of limited resources.
